Technology (IT) innovation implementation in an organization seems to be more challenging than expected. IT innovation adoption is relatively controllable, while the investigating way of work of IT implementation is far more difficult to control as it involves complex interactions among individuals, technology, and the environment. This will enable implementation policies to influence on successful ITNE. In a similar manner, the role of IPP is very important as mediator of the relationship between TMS and ITNE to achieve success of ITNE.
INTRODUCTION
Information Technology (IT) innovation implementation in an organization seems to be more challenging than expected. From the research perspective, organizational innovation implementation involves multidimensional aspects of innovation such as types of innovation, attributes of innovation, and consequences of innovation [1] .
Researchers have paid attention to the organizational innovation research to identify what are the factors and predictors of innovation implementation success, such as [2] [3] , [4, 5] ; [6] . These studies focus on post adoption stage of organizational innovation research, and currently known as innovation implementation research field. In the case of adoption of IT innovations are relatively easy to control, while research on the implementation process of IT innovation is much more difficult to control because the process involves complex interactions between individuals, technology and the environment. Past literature stated that, success and failure factors for innovation implementation were not the same for all innovations but it was depended on their type of innovation. As [1] hypothesized that different types of innovation will have different associations with different innovation consequences.
Type of innovation that will be measured in this study is technological innovation (IT innovation). The study assumed that all of IT innovation implementation will get any benefits to organization as a consequence of successful IT innovation implementation. IT implementation success means the organization that have adopted any IT innovations get any beneficial effect on their organizations.
The purpose of this paper is to present a model used to investigate what factors are contributing to the effectiveness of IT innovation in the context of higher education institutions. The model was validated using data from Indonesia higher educational institutions. The following section discuss past research works in the area of IT innovation and higher education
II. IT INNOVATION AND HIGHER EDUCATION
IT innovation plays a central role in fundamental changes in higher education. Using of the IT innovation in HEIs generally talk about two main purposes. Firstly, IT use to support teaching and learning activities [7] , and secondly, IT use to provide administrative services to its stakeholders. An investigation by [8] discovered that IT innovation use in the HEIs significantly influence positively on learning according to the perception of the students. The result of the study revealed that IT innovation use enables students to learn faster and it is time saving for them and also they can access the contents delivered by the lecturers directly whenever they want.
The use of IT in the HEIs is not only limited to teaching and learning activities. IT application gives support for research and innovation by facilitating collaboration among institutions over the world [9] . There is an increasing trend in the research information sharing in the world such as online open access databases. The current trend is the facility to share research data for free as open access online databases. Supporting research activities and innovation in the HEIs is very important. In the recent years, IT innovation in academic research has increased in both developed and developing countries [10] . From this area, it is imperative to identify that the role of IT use in research activities needs to be explored more. Moreover, it has been stated that another central aspect of IT application in research and innovation is the use of online full text databases which is the direct outcome of the growth of ICT networks. Hence, the results of the any previous or contemporary study can easily be distributed to other researchers over the world. Therefore, the role of IT innovation in research is considered very important for connecting the researchers and academicians.
Reference [11] proposed the model of information administration to identify the areas to which IT can be applied for administration in an HEI. Information administration denotes to the activities related to the organization of an HEI. Past studies revealed that there are three main functional areas of administration, such as (i) Student administration (ii) Staff administration and (iii) General administration.
III. THEORETICAL FRAMEWORK AND RESEARCH MODEL
Unlike most previous studies which focused on individual technology adoption, this study focus on the post adoption phase of organizational innovation research. The theory of diffusion of innovation (DOI) from Rogers (2003) has provided the underpinning theory for this study. According to DOI, the concept of post adoption is initiated when the organization has decided to adopt an IT innovation -after passing the decision stage -then proceed with the implementation stage and the last one is confirmation stage. According to DOI theory, the implementation stage involved the organization utilizing the innovation to a fluctuating degree relying upon the circumstance. At the confirmation stage, the organization will settle their choices to keep utilizing the development and may utilize the IT innovation to its potential. Roger (1995) stated that post adoption stage was least explored by past researchers.
In addition, the research model for this study was derived from [2] who proposed an integrative model of innovation implementation effectiveness. The conceptual model of Klein et al. (2001) proposed that implementation effectiveness can be predicted by organizational support, financial resource, policies and practices and organizational climate. However, later [4] discovered there were some limitations with the model and proposed some enhancements. Since Klein et al.'s study did not take into account human resources, the study of [4] included both human resource and financial into the model. The research model of this study was an extension of the previous models such as [4] , [12] and adapted to the higher education context [13] . The model is shown in Fig. 1 .
This study proposed the model of IT innovation effectiveness which consists of eight constructs and the relationship among them with IT innovation effectiveness as the dependent construct. Two promising constructs such as learning orientation and managerial patience, have not been empirically examined in past studies and included as part of the model for HEIs. It was postulated that IT innovation effectiveness is influenced by IT implementation effectiveness (ITME), which in turn is influenced by individual factors, managerial factors and organizational factors.
A. Variable Definition and Hypotheses Development
In this section, the variables that are part of the research model are discussed. The dependent variable is IT implementation success which contain of IT Implementation Effectiveness (ITME) and IT Innovation Effectiveness (ITNE), while the independent variables are individual, managerial, and organizational factors.
ITNE is defined as the benefits realized by an organization as a result of the successful implementation of IT innovation. This can be seen as a function of a smooth process during implementation of IT innovation. Accordingly, the less difficult IT implementation process and the less resistance among organizational members, the more prominent is the benefits of IT innovation which results in higher ITNE. ITME on the other hand, refers to the organization's overall evaluation of the IT implementation process. Following Sawang (2008) , innovation implementation is considered as a broad concept ranging from new ideas, systems, technologies, products, processes, services or policies that is new to the innovating organization.
Managerial Patience (MP), is defined as long-term time orientation which will have influence on successful IT implementation effectiveness. [3] suggested that managerial patience shapes the ITME. Dedicated managers know that IT implementation process may reduce efficiency initially for a short time before eventually increasing the efficiency level. It was observed that past research works have not tested the relationship between Managerial Patience and ITME empirically, hence this study attempts to fill this gap.
Following this, the first hypothesis was derived:
Hypothesis 1: Managerial Patience (MP) is significantly related to IT Implementation Effectiveness (ITME).
Learning Orientation (LO) is "a set of interrelated practices and believe that support and enable employee and organizational skill development, learning, and growth" [3] . According to [14] , learning orientation has four components, which are, (i) commitment to learning; (ii) shared vision; (iii) open-mind; and (iv) intra-organizational knowledge sharing.
Hypothesis 2: Learning Orientation (LO) is significantly related to IT Implementation Effectiveness (ITME).
For this study, the organizational factors include four dimensions: (i) human resources availability (HRA); (ii) implementation climate (IC); (iii) implementation policies and practices (IPP); and (iv) top management support (TMS). HRA is defined as the availability of technical staff and managerial staff during IT implementation process. It has already been stated that competent and skilful employees have a positive relationship with effective implementation of technological innovation [15] . IC refers to the workers' impression on the significance of IT innovation implementation for the organization. When a unit's atmosphere for IT innovation implementation is strong and positive, representatives see innovation as a top priority, not as a preoccupation or deterrent to the execution of their genuine work. Again, IC in this study focuses on organizational members' perception, not their attitudes. Implementation Policies and Practices (IPP) is defined as the policies that support IT innovation implementation, such as, training, communication and assistive programs. This construct has originally been developed based on previous case studies of innovation implementation that consists of various policies and practices, such as training, user support, and rewards [16] . Finally, top management support (TMS) refers to "the extent to which top management officials support and are committed to the IT implementation process".
The following hypotheses were derived based on the above discussion: The relationship between ITME and ITNE was discovered in the past researches (Klein and Knights, 2005; Klein et.al, 2001) . ITNE is a function of a smooth process of adoption and implementation to the acceptance and commitment of organizational members to use the IT innovation. Accordingly, the less resistance by the organizational members, the less complicated is the IT implementation process and the greater the perceived benefits of IT innovation. Hence the following hypothesis was derived:
Hypothesis 8: IT Implementation Effectiveness (ITME) is significantly related to IT Innovation Effectiveness (INE)
Other relationships included in the research model are between TMS and IPP, and between IPP and IC. These relationships are included based on past literature which provided rationale that such relationships are worth exploring [17] . Hence, the following hypotheses were derived:
Hypothesis 9: Top Management Support is significantly related to Implementation Policies and Practices. Hypothesis 10: Implementation Policies and Practices is significantly related to Implementation Climate

IV. RESEARCH METHOD
The study implemented the survey method with the sample of 91 HEIs in Indonesia. Cross sectional design strategy was employed through dissemination of online and offline questionnaire. Data screening was conducted first to make sure the data was clean and ready for analysis. We examined the research model using Structural Equation Modelling (SEM) approach. When applying SEM, researcher must consider two types of approach, e.g. covariance-based approach (CB-SEM) and variance-based partial least squares approach (PLS-SEM) [18] . Both approaches are very different in terms of philosophy and estimates underlying purpose. The purpose of CB-SEM is to minimize the difference between the theoretical and the covariance matrix by estimating the structural model, while the PLS-SEM focuses on maximizing the variance in building tergeted variabe. The common reason why researchers chose PLS-SEM are: (i) small sample size (ii) non-normal data (iii) the use of formative latent variables measured and (iv) using for exploratory studies [19] . SmartPLS software 2.0 has been utilized to analyze the data in this study. Analysis of research model in PLS-SEM involves two stage. First stage is measurement model, and the second stage is structural model. The measurement model evaluation was employed to examine the construct's validity and reliability while the structural model examines the relationship between the latent construct in the research model.
V. RESULTS AND ANALYSES
A. Descriptive Results
The descriptive statistics of the institutions and respondents are presented in this section. Table 1 shows the profile of the responding HEIs. There are the five types of HEIs in Indonesia, which are academics, polytechnics, advanced schools, institutes and universities [20] . Responding organizations were mostly the universities, i.e. 52%, followed by the advanced school (25%), the academy (8%), institutes (8%) and polytechnic (7%). This statistic provides the evidence that the implementation of IT innovations is more likely carried out by the big institutions such as university than the small ones. Table 2 shows the profile of the respondents for the sample. It can be seen that most of the respondents (75%) have a master's degree or higher. This is expected as one of the requirements to be an academic staff set by the Indonesian government is that the candidate should have a master degree or higher. In the case of academic ranks, it was found that 88% of the respondents are academic staff such as the Assistant Lecturer, Lecturer, and the Professor, while the rest are administrators. About two-thirds of the respondents are from ICT/Science faculties, 23% are from non-technical faculties like Economic and Social Sciences and the rest are staff attached to support Units or Centres such as the Human Resource Development, Postgraduate School, Research Centre and IT Centre.
The finding also revealed that about half of the respondents hold an academic management position in the departments, faculties, directorates and Rectory. Ordinary academic staff represent 36% and non-academic staff represent 18% of the sample. The ratio of the academic management level and nonacademic management level in is representative to the usual ratio of an HEI. Relating to the formal IT education background of the respondents, 63% have formal IT education whereas the remaining 37% do not have any formal IT education. This implies that more than half of the respondents have acceptable level of IT literacy.
The next individual profiles of the respondents with respect to their affiliation with an IT unit of the institutions. The finding indicates that about 60% of the respondents are not a member of an IT unit of their organizations while the rest are working within an IT unit of their respective institutions. Additionally, a majority of the respondents are using IT directly in their activities; only 12% are not using IT directly in their daily work. It is anticipated that those who are not using IT directly, most of them are senior academic and management officials who usually have an assistant to assist them in their office.
B. Measurement Model Assessment
The measurement model assessment consist as follows: 1) Indicator reliability, the recommendation from [21] , the value of indicator loading is 0.70 and above. Referring to Hair et al. (2) Internal consistency reliability was evaluated using value of composite reliability (CR) with recommendation of 0.7 or above [21] . The result from PLS software, it can be seen that all the latent constructs are reliable having a CR value ranging between 0.817 (HRA) and 0.934 (ITNE). Meanwhile, Cronbach Alpha (CA) is also acceptable which ranges in between 0.654 (MP) and 0.922 (ITNE). Interestingly, there are two latent constructs of which the CA is very close to the threshold value. For (HRA), the CA is 0.667 and for (MP), the CA 0.654. The results indicate that the indicator of CA is less accurate compared to CR in PLS-SEM which agrees with the suggestion of Chin (2010). 3) Convergence Validity, was examined using Average Variance Extracted (AVE) with the acceptable threshold of 0.5 [22] .
Report generation from SmartPLS shows that the AVE of each construct scores above the threshod value of 0.5 as presented in Table 3 , thus all the constructs demonstrate sufficient convergence validity. 4) Discriminant Validity, testing the discriminant validity was evaluate using analysis of cross-loadings. Cross-loading test indicates that each indicator's loading on its associated latent constructs is higher than its loading on the reamining constructs. Eventually, results of the measurement model assessment indicates that the reliability and validity of each construct demonstrate a sufficient recommendation for measuring structural model assessment.
C. Structural Model Assessment
The two keys criteria for the structural model's assessment are the coefficient of determination (R value of ITNE = 0.188, and ITME = 0.084 which are larger than zero, demonstrating the predictive relevance of the PLS path model. Table 4 portrays the whole result of the hypotheses of this study.
VI. DISCUSSION
It was presented that out of ten hypotheses in the research model, there are six hypotheses found significantly supported hypoteses namely: (H2, H4, H6, H7, H9, H10). While four hypotheses indicated unsupported hypotheses, those are H1, H3, H5 and H8. It means that the higher education institutions of Indonesia have perceived strong learning orientation (LO) eagerly engaged in experimentation which in turn support the process and outcome of IT implementation effectiveness (ITME). H4 demonstrated a significant relationship between IC and ITME. It means that the existence of implementation climate (IC) in the model has a substantial direct effect on IT implementation effectiveness (ITME). In contrast, two predictors of ITME, namely MP and HRA empirically found insignificant relationship of the IT implementation success. A possible reason could be due to the context of management level and other university member in the sample HEIs that have not adopted strategic perspective or give long term IT commitment. In this context, managerial patience is not a predictor of IT implementation success. This study also has not found any significant relationship between HRA and ITME (H3). This is possibly due to the scarce availability of technical skill required for IT in the higher education institutions compared to industry area. Effective implementation of IT innovation requires higher average skills from HEI members to manage the IT implementation process. As seen in this context of HEIs, the majority of institutions in this study were small and middle size with number of students around 5,000 or less. This category of institution have not posit the human resources in IT is not a top priority.
Based on the proposed research model, IT Innovation Effectiveness (ITNE) is accept as true to be influenced by four constructs, namely IC, IPP, TMS and ITME. However, the results indicate that only two hypotheses (H6:IPPITNE and H7:TMSITNE) are significantly related to ITNE. This study confirms that manifestation of IPP such as providing training and asiistance programs and also supporting from top management for employees during IT implementation are considered very useful to support successful IT innovation implementation. Unfortunately two hypotheses (H5:IC ITNE, H8:ITMEITNE) are insignificant relationship on ITNE. This finding is unexpected due to the context of the study. Low implementation climate of IT innovation in this context of the study is considered as possible reason of the unexpected situation. Fortunately, this study indicates an inconsistent relationship between ITME and ITNE with previous studies. The relationship between ITME and ITNE is not significant. Possible reason, due to the process of IT innovation implementation in the organization faces many problems, encounters resistance and is more challenging. The potential cause of this situation can be due to the current level of IT innovation implementation of the sample is going to the maturity level of IT implementation stage.
VII. CONCLUSION
This study empirically shown that supporting from the top management of an HEI e.g. rector, dean and other leaders really support the beginning of IT innovation effectiveness both directly and indirectly through implementation policies. Top management bodies have a role to play as a facilitator and can endorse during implementation activities. Eventually, the existence and role of top management bodies in the HEIs of Indonesia influenced on implementation policies and practices (IPP) which in turn influence on IT innovation effectiveness (ITNE). An important consequence of the empirical study also exposed the relationship between top management level and implementation policies which has been found to be a stronger relationship than others in the model. This indicates that top management level in the HEIs must prioritize the setting up of implementation policies and practices that paves the way of a successfull IT implementation success. Other than, this study contributes to the knowledge of implementation effectiveness to the theoretical model originated from Klein et al. (2001) by extending the understanding of IT innovation effectiveness. As an exploratory research, this study enriches the theory by adding additional constructs and tested the model in the context of higher educational institutions of Indonesia which is characterized as a developing country. This study should not be generalized for the whole country, due to the limitation of the sample. Moreover, this study may not explore all the variables that contribute to target variable ITNE, which can be explored in the future researches.
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